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A Method of and an Apparatus for Monitoring the 
Condition of Batteries used by a Mobile Radio 
5 Telecommunications Fleet 

The present invention relates to a method of and an 
apparatus for monitoring the condition of batteries used 
to power mobile radio units of a mobile radio 
10 telecommunications fleet. 

Mobile radio units for use in mobile radio 
telecommunications systems are usually powered by 
batteries, at least for part of the time. As is known 
in the art, all batteries have a finite life and degrade 
15 over time, such that the operational life of the same 
battery when fully charged will over time decrease and 
in particular be less than the nominal operational life 
of the battery. This can be a problem if a minimum 
length of mobile radio use is required (for example the 
20 length of a police shift) , as batteries which can 

nominally last long enough may in practice not be able 
to do so . 

It is often important therefore to users of mobile 
radios to be able to identify and discard swiftly 
25 substandard or unsuitable batteries. This is 

particularly the case for operators of larger fleets of 
mobile radio units, where a pool of batteries is shared 
by the fleet. In this case batteries may be constantly 
in use over multiple shifts and used by different 
30 individuals, and yet controllers or managers of the 
mobile radio fleet will wish to be able to readily 
identify and discard unsuitable batteries from the pool. 
This problem is compounded because individual batteries 
in the pool will 'age' at different rates, e.g. 
35 depending on usage patterns and other factors. This 

makes it more difficult to predict which batteries need 
replacing. 
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One way to try to manage such a pool of batteries 
would be to rely on individual users to identify and/or 
discard batteries that they find to be performing 
poorly. They could be helped in this by being provided 
with batteries and/or mobile units that can indicate the 
current condition, e.g. absolute capacity of the 
battery. However, the applicants have found that in 
practice individual users will not always reliably 
discard substandard batteries, such that frequently they 
will be returned to the pool of batteries and reused a 
number of times before finally being discarded. This is 
undesirable. 

Another way to monitor the performance of the pool 
of batteries would be to require the individual users to 
regularly return their batteries to a central location 
to have their condition checked by the fleet controller 
or operator. This would reduce the reliance on 
individual mobile radio users to identify unsuitable 
batteries. However, it may not always be desirable to 
require users to return their batteries to a particular 
location for such monitoring. For example users may be 
able to charge and maintain their batteries themselves, 
independently of the rest of the fleet, and/or it may 
not always be convenient for them to return their 
batteries for monitoring regularly. 

According to a first aspect of the present 
invention, there is provided a method of monitoring the 
condition of batteries used to power one or more mobile 
radio units of a mobile radio telecommunications fleet, 
comprising: 

the or each mobile radio unit providing to a data 
store information regarding the condition of the battery 
powering it by transmitting information relating to the 
condition of its battery together with an identifier for 
identifying the battery to the data store; and 

storing at the data store the battery condition 
information together with its associated battery 
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identifier transmitted by the or each mobile radio unit. 

According to a second aspect of the present 
invention, there is provided a mobile radio 
telecommunications system, comprising: 
5 a fleet of one or more battery powered mobile radio 

units, each unit comprising means for determining one or 
more parameters indicative of the condition of the 
battery currently powering it, and means for 
transmitting the determined parameters over the air 
10 interface together with an identifier for identifying 
the associated battery; 

means for receiving from each mobile radio unit the 
transmitted battery parameters and battery identifier; 
and 

15 means for storing the received battery parameters 

and their associated battery identifier transmitted by 
the mobile radio unit or units; 

whereby the condition of the batteries powering the 
fleet of mobile radio units may be monitored. 

2 0 According to a third aspect of the present' 

invention, there is provided a method of monitoring the 
condition of batteries used to power a fleet of mobile 
radio units of a mobile radio telecommunications system, 
comprising: 

25 forming a database of battery condition information 

by means of the mobile units, in use, transmitting to 
the database information regarding the condition of 
their battery together with an identifier for 
identifying the associated battery to which the battery 

3 0 condition information relates - 

In the present invention mobile radio units of the 
fleet transmit information relating to their battery's 
present condition to a data store, i.e. information 
relating to battery condition is transmitted over the 
35 air interface of the radio system to a data store or 
database. This provides an automatically updated 
database of the current condition of batteries used by 
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the fleet without the need to rely on individual users 
to check and communicate their batteries' condition or 
to return. their batteries for monitoring. . 

An identifier identifying the battery in question 
is associated (and transmitted and stored) with the 
battery condition information and parameters. This 
makes it easier to identify and track the battery in the 
pool to which the given condition information applies . 
Associating the battery condition data with a battery 
identity helps a fleet manager to observe and manage the 
condition of the pool of batteries, particularly where 
individual batteries will be continually placed in 
different mobile radio units (such that solely 
associating the battery condition data with a mobile 
radio unit's identity may not be sufficient to 
adequately track the location of a given battery in the 
pool) . 

Thus a fleet coordinator or manager can much more 
readily and conveniently and accurately monitor the 
batteries' condition and identify and discard any 
substandard batteries. 

The information regarding battery condition to be 
transmitted and stored can be selected as desired. It 
can typically comprise one or more parameters indicative 
of battery condition, such as the current state of 
charge, number of charge /discharge cycles, etc of the 
battery. Preferably at least the current battery 
absolute- capacity is determined and transmitted, as this 
parameter is a good indicator of the life of a battery 
when fully charged (and thus its ability to last for a 
particular time period, e.g. user shift) . 

Most preferably the battery condition data is also 
associated (and transmitted and stored) with an 
identifier identifying the particular mobile radio unit, 
as this, for example, allows the battery to be more 
readily located and also individual users' usage to be 
better monitored. For example, when both the battery 
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identity and mobile radio unit identity are used, the 
fleet manager can identify the battery's current 
location (by correlating the battery identity and the 
mobile unit identity) and, for example, send a message 
to the appropriate user to discard the battery. 

As well as being transmitted the condition data .can 
also be displayed in an appropriate manner by the mobile 
radio unit to give a direct indication to the user of 
their battery's current state, if desired. - 

The current condition of the battery should be 
determined automatically in use, i.e. without requiring 
user intervention. It could be determined automatically 
by the mobile radio transceiver unit which it is 
currently powering, and the mobile radio units could be 
equipped with suitable detection and determination means 

for this purpose. 

Alternatively the batteries themselves could be 
arranged to monitor and determine, and include means for 
monitoring and determining, automatically their own 
condition, and to then communicate, that information to 
and be interrogated by the mobile radio unit in use. As 
a further alternative . a battery charger could be 
arranged to determine automatically the battery's 
condition and communicate it to the battery where it may 
be stored for future transmission. 

The battery condition informatibn can, for example, 
be determined and then transmitted substantially 
immediately or it can be stored (e.g. by the battery or 
mobile radio unit) prior to transmission, as desired. 

The battery condition information is preferably 
provided to the data store periodically and most 
preferably at regular intervals. For example the, and 
most preferably each, mobile radio unit could be 
arranged to provide an update at particular, preferably 
predetermined, time intervals. Preferably the 
arrangement is such that at least one update is provided 
from or for each mobile radio unit and/or battery in the 
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fleet which is in use in a particular, preferably 
predetermined period, for example such that an update is 
provided every particular, preferably predetermined 
number of hours (e.g. every 24 hours) . In this way the 
5 present invention provides a particularly convenient way 
of achieving regular updates, but without requiring 
individual users to return their batteries regularly for 

monitoring . 

Battery condition updates can alternatively or 
10 additionally be triggered by particular or predetermined 
events. These events could be related to the use or 
conditions of the mobile radio, unit. For example an 
update could be provided each time the mobile unit 
registers with a new base station. Alternatively or 
15 additionally, they could be battery condition related 

events. For example, an update could be provided if the 
battery's current absolute capacity falls below a 
predetermined level, or if its current capacity is less 
than a predetermined level . 
2 0 The mobile radio units could be arranged themselves 

to automatically and/or spontaneously transmit the 
battery condition data to the data store. Alternatively 
or additionally they could be arranged to do so 
automatically in response to an external request or 
25. interrogation to do so, for example from the fixed radio 
network, e.g. data store. This latter arrangement can 
permit a fleet controller to coordinate the information 
collection more flexibly. 

The data transmission (and interrogation of the 
30 mobile units, if required) can be performed as desired. 
Conveniently it can use a standard data service of the 
mobile radio system in question, such as the Short Data 
Service of - the TETRA (TErrestrial Trunked RAdio) system 
or the short message service of the GSM system. 
35 The received and stored battery condition data can 

be used as desired to build up a database of various 
parameters of the performance of each battery and. 
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optionally, mobile radio unit. This provides a central, 
convenient and relatively accurate information store 
which can be interrogated at any time for any 
appropriate criteria. Thus, for example, the stored 
5 data could be used to identify all batteries that offer 
less than a particular current absolute capacity. 

The present invention thus provides -a convenient 
mechanism for monitoring the performance of a pool of 
batteries used by a fleet of mobile radios that avoids 
10 the need to rely on individual users to monitor and 

provide information on their own batteries, and to have 
all batteries returned to particular, restricted 
locations for monitoring. 

The invention can be used for any mobile radio 
15 system, such as private" or public mobile radio systems 
or cellular telephone systems. The mobile radio units 
may be mobile radios, mobile phones, handheld or vehicle 

mounted, etc. 

The methods in- accordance with the present 

20 invention may be implemented at least partially using 
software e.g. computer programs. It will thus be seen 
that when viewed from a further aspect the present 
invention provides computer software specifically 
adapted to carry out the methods hereinabove described 

25 when installed on data processing means. The invention 
also extends to a computer software carrier comprising 
such software which when used to operate a radio system 
comprising, a digital computer causes in conjunction with 
said computer said system to carry out the steps of the ' 

30 method of the present invention. Such a computer 

software carrier could, be a physical storage medium such 
as a ROM chip, CD ROM or disk, or could be a signal such 
as an electronic signal over wires, an optical signal or 
a radio signal such as to. a satellite or the like.. 

35 It will further be appreciated that not all steps 

of the method of the invention need be carried out by 
computer software and thus from a further broad aspect 
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the present invention provides computer software and 
such software installed oh a computer software carrier 
for carrying put at least one of the steps of the 
methods set out hereinabove. 
5 A preferred embodiment of the present invention 

will now be described by way of example only and with 
reference to the accompanying drawings, in which: 

Figure 1 shows schematically a mobile radio unit ; 

and 

10 ' Figure 2 shows schematically a mobile radio system. 

The present invention is concerned in particular 
with the monitoring and management of a pool of 
batteries that power a fleet of mobile radio units in a 
mobile radio telecommunications system. The fleet 

15 could, for example be a fleet of police mobile radio 

units. As noted above, controllers of such fleets often 
wish to be able to identify batteries that may be under- 
performing or have reached the end of their useful life 
so that they can be removed from the pool of batteries 

20 available to the fleet. 

Figure 1 shows schematically a typical mobile radio 
unit that might be part of a fleet of plural such units . 
It comprises a portable radio transceiver unit or 
chassis 3 which is powered by a battery 4. 

25 In the present embodiment each battery. 4 used by 

the fleet is fitted with a small microprocessor that is 
arranged to constantly monitor the battery absolute 
capacity and other battery related parameters, such as 
the number of charge /discharge cycles, etc. This 

30 information is constantly updated for the life of the 
battery. In use, the microchip on the battery can 
communicate with the portable transceiver unit 3 via a 
serial bus 8, and the radio unit 3 can interrogate the 
microprocessor to obtain this battery condition 

35 information. In an alternative arrangement, the radio 
transceiver unit could be arranged to provide this 
battery monitoring function. 
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Figure 2 illustrates a radio telecommunications 
system. It comprises a radio infrastructure 2 via which 
plural mobile radio units 5 of a fleet can' communicate 
with each other and other parties. As is of ten. the case 
5 the mobile radio fleet is controlled and monitored by a 
fleet controller or manager who can access and use a 
fleet management database 7 which can record information 
relating to the mobile radio fleet for this purpose. 
The database 7 can be in a single location or 
10 distributed, as desired. The mobile units of the fleet 
can be interrogated in use by an interrogation 
application 1 to obtain information about their current 
status, condition, etc. Communication between the 
interrogation application 1 and the radio infrastructure 
15 2 can be, for example, via an air interface or wire 
connection, as desired. 

An example of operation of the radio system in 
accordance with the present invention will now be 
described. The interrogation application 1 is arranged 
20 at intervals to initiate a poll interrogation sequence 
to mobile radio units known to be in the field to , 
enquire of the current condition of their batteries. 
Interrogation application 1 can, for example, .be 
arranged to automatically interrogate each portable and 
25 battery in the mobile radio fleet, within a selected 

period, such as once in 24 hours per mobile radio unit 
and battery. The radio network 2 passes the 
interrogation messages via the air interface to the 
remote radio units 5, using, for example, standard data 
3 0 messages (such as the Short Data Service feature of the 

TETRA system) . . - 

When a remote mobile radio unit 5 receives the poll 
message, it interrogates the microprocessor in its 
current battery as to the current condition of the 
35 battery. The battery 4 responds to the radio unit with 
its health information, and the radio transceiver 3 then 
transmits parameters relating to the battery condition 
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back to the fixed radio network over the air (radio) 
interface using the standard messaging system of the 
' radio system. The battery condition parameters are 
transmitted together with the identity of the battery 
5 - and mobile radio unit in question (every mobile radio 
unit has a different over-air number, and each battery 
has a unique identification number) 

The battery condition information can also be used 
to provide an on screen display of, e.g. the current 
10 battery capacity and/or strength to give a visual 

indication of the. remaining battery life to the user, if 
desired. 

The interrogation application 1 receives the 
response from the mobile radio units via the fixed radio 
15 network and stores them in the fleet management database 
7 to build up a record of received battery condition 
information against radio identity and battery identity. 

In this way a database of various parameters of the 
performance of the radio units and batteries in the 

20 fleet can be built up. 

The database can be interrogated at will by the 
fleet manager or generate reports automatically, at any 
time for any criteria. Thus an interrogation could be 
made for all batteries that offer less than 70% of their 

25 original, nominal absolute capacity. The database would 
report the unique identities of all such batteries and 
associated radio units that met this criteria, thereby 
allowing remedial action such as removing out of 
specification batteries from service for repair or 

3 0 replacement to be initiated. 

It can be seen that in the . present embodiment each 
mobile radio unit can be interrogated over the air 
interface to automatically report various battery 
condition parameters, such as the absolute battery 

3 5 capacity. This facilitates battery management, and 

without any reliance on individual user intervention. 
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CLAIMS : 



1. A method of monitoring the condition of batteries 
used - to power one or more mobile radio units of a mobile 
5 radio telecommunications fleet, comprising: 

the or each mobile radio unit providing to a data 
store information regarding the condition of the battery 
powering it by transmitting information relating to the 
condition of its battery together with an identifier for 
10 identifying the battery to the data store; and 

storing at the data store the battery condition 
information together with its associated battery 
identifier transmitted by the or each mobile radio unit. 

15 2 . A method of monitoring the condition of batteries 
used to power a fleet of mobile radio units of a mobile 
radio telecommunications system, comprising: 

forming a database of battery condition information 
by means of the mobile units, in use, transmitting to 

20 the database information regarding the condition of 
their batteries together with an identifier for 
identifying the associated battery to which the battery 
condition information relates. • 

25 . 3, The method of claim 1 or claim 2, wherein the 
battery condition information includes the current 
battery absolute capacity, 

' 4 . The method of any one of claims 1 to 3 , wherein the 
3 0 battery condition information is transmitted and stored 
with an identifier identifying the particular mobile 
radio unit . 

5. The method of any one of claims 1 to 4, wherein the 
35 battery condition information is displayed by the mobile 
radio unit . 
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6. The method of any one of claims 1 to 5 , wherein the 
battery condition information is determined by the 
mobile radio unit, 

5 7. The method of any one of claims 1 to 6 , wherein a 
battery charger determines the battery's condition and 
communicates it to the battery or mobile radio unit. 

8. The method of any one of claims 1 to 7, wherein the 
10 battery condition information is provided to the data 

store or database periodically, at regular intervals.. 

9. The method of any one of claims 1 to 8, wherein the 
mobile radio units automatically transmit the battery 

15 ' condition information to the data store or database. 

10. The method of any one of claims 1 to 9, wherein the 
mobile radio units transmit the battery condition 
information in response to a request from the data store 

2 0 or database. 

11. The method of any one of claims 1 to 10, wherein 
the transmission of the battery condition information 
uses the Short Data Service of a TETRA (TErrestrial 

25 Trunked RAdio) system. 

12 . A mobile radio telecommunications system, 
comprising: 

a fleet of one or more battery powered mobile radio 

3 0 units, each unit comprising means for determining one or 

more parameters indicative of the condition of the 
battery currently powering it, and means for 
transmitting the determined parameters over the air 
interface together with an identifier for identifying 

35 the associated battery; 

means for receiving from each mobile radio unit the 
transmitted battery parameters and battery identifier; 
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and 

means for storing the received battery parameters 
and their associated battery identifier transmitted by 
the mobile radio unit or units; 
5 whereby the condition of the batteries powering the 

fleet of mobile radio units may be monitored. 

13. The system of claim 12, wherein the battery of the 
or each radio unit , has means for monitoring and 

10 determining its own condition and, in use, communicating 
that information to its mobile radio unit. 

14. The system of claim 12 or claim 13, wherein the 
battery condition information includes the current 

15 battery absolute capacity. 

15. The system of any one of claims 12 to 14, wherein 
the battery condition information is. transmitted and 
stored with an identifier identifying the particular 

20 mobile radio unit. 

16 . Computer software and such software installed on a 
computer software carrier for carrying out at least one 
of the steps of the method of any one of claims 1 to il. 

25 

17. , A method of monitoring the condition of batteries 
used to power one or more mobile radio units of a mobile 
radio telecommunications fleet substantially as 
hereinbefore described with reference to any one of the 

3 0 accompanying drawings . 

18. A mobile radio telecommunications system 
substantially as hereinbefore described with reference 
to any one of the accompanying drawings. 

35 



wo 00/17665 



PCT/GB99/03078 



1 / 1 



/ 



8 



SERIAL 
BUS 



z 



PORTABLE BATTERY 
CHASSIS 



FIG. 1 




FLEET MANAGEMENT 
DATABASE 



FIG. 2 



SUBSTITUTE SHEET (RULE 2j5) 



INTERNATIONAL SEARCH REPORT 



Inter. jnal Applleatlon Mo 

PCT/GB 99/03078 



A CLASSIFICATION OF SUBJECT MATTER 

IPC 7 G01R31/36 



According to International Patent Classaicatton (IPC) or to both naticnal dassilicatlon and IPC 

B. FIELDS SE ARCHED 

Minimum documentation searched (clasaiflcation system lollowed by classiKcatlon symbols) 

IPC 7 GOIR H04Q 



Documentation searched other than minimum 



documentation to the e^rtent that such documents are included in the fields searched 



Electronic data base consulted during the 



international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



C 



1 



Category 



Citation o( document, vrth indication, where appropriate, of the relevant passages 

PATENT ABSTRACTS OF JAPAN 
vol . 009, no. 148 (P-366), 
22 June 1985 (1985-06-22) 
& JP 60 025465 A (MATSUSHITA DENKI SANGYO 
KK), 8 February 1985 (1985-02-08) 
abstract 



Relevant to claim No. 



WO 99 01918 A (OLIVEIRA JULIO C DE ;DUNN 
JAMES H (CA); GERWING DAVID H (CA); ESTC) 
14 January 1999 (1999-01-14) 
abstract 

page 1, paragraph 1 - paragraph 3 
page 3, paragraph 2 -page 4, paragraph 1 
page 10, paragraph 2 - paragraph 3 
figures 4,5 



1,17,18 



2-4. 
8-10,16 



12-15 



Further documents are tisted in the continuation of box 0. 

Special categories of cited documents : 

•A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E- eariier document but pubUshed on or after the international 

filing date 

•L- document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O- document referring to an oral disclosure, use. exhibition or 
other means 

"P- document pubUshed prior to the intematJonal filing date but 
later than the priority date claimed 

Date of the actual completion of the international search 

1 December 1999 

Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswipt . 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 

Fonn PCT/tSA/210 (second sheet) (July 1992) 



Patent family members are listed in annex. 

- 1 - later document published after the intemattonal filing date 
ofpriS^r/date and not in conflict with the apphcation birt 
citSd to understand the principle or theory undertying the 
invention 

•X" document of particular relevance: the claimed irwen^^^^ 

cannot be considered novel or cannot be cons'^^^tln^inna 
involve an inventive step when the document is taken alone 

-Y" document of particular relevance; the claimed invemion 

cannot be considered to involve an inventva step when the 
SoSC^em l??omblned.with one or t^iltd 
ments. such combination being obvious to a person skilled 

in the art. 

"&" document member of the same patent family 

Date of mailing of the international search report 



09/12/1999 



Authorized officer 



Lopez-Carrasco, A 



page 1 of 2 



BNS0OCI0:<WO 001766SA1 I > 



INTERNATIONAL SEARCH REPORT 



Inter. .^nal AppHcatlon No 

PCT/GB 99/03078 



C-(Cominuation) DOCUMENTS CONSIOEfiED TO BE RELEVANT 



Category ^ | Citation of document, with indication.where appropriate, of the relevant passages 

wo 98 10610 A (ERICSSON GE MOBILE INC) 
12 March 1998 (1998-03-12) 
abstract 

page 9, line 11 - line 30 
page 13, line 13 - line 38 
figures 4-7 
claims 1-12 

WADE M ET AL: "MONITORING BATTERY 
PERFORMANCE IN REMOTE-AREA POWER-SUPPLY 
(RAPS) SYSTEMS*" 

JOURNAL OF POWER SOURCES, CH, ELSEVIER 
SEQUOIA S.A. LAUSANNE, 

vol. 35, no. 4, page 421-430 XP000249005 
ISSN: -0378-7753 



Relevant to daim No. 



5-7 



1,2,12 



1 



Form PCT/ISA/210 (continuation of second sheet) (Juty 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

mformation on patent family members 



Inter* jnai Application No 

PCT/GB 99/03078 



Patent document 
cited in search report 



Publication 
date 



JP 60025465 



08-02-1985 



WO 9901918 



UO 9810610 



14-01-1999 
12-03-1998 



Patent family 
member(s) 



JP 
JP 



1738099 C 
4022227 B 



AU 



8202298 A 



US 
AU 



5870685 A 
4093897 A 



Publication 
date 



26-02-1993 
16-04-1992 



25- 01-1999 

09-02-1999 

26- 03-1998 



Foim PCT/ISA/210 <patent famfly annex) (July 1992) 



BNSOOCID: <WO 001766SA1 I > 



